the adjacent nervous tissue, which is necrotic and infiltrated by neutrophil polymorphonucle leucocytes.
There are only two cases of acute haemorrhagic leucoencephalitis following exanthemal published during the last ten years. There are, however, reports in the older literature cases with hiemorrhage and it is possible that some of these were acute liemorrhag leucoencephalitis. With the increased number of neurological centres in this country mo of these cases may be identified and investigated.
A knowledge of whether both perivenous demyelinating encephalomyelitis and acu hemorrhagic leucoencephalitis are to be considered as common types of post-infectiol encephalitis is a matter of considerable interest and importance, especially in view of ti hypothesis, recently supported by Professor Dorothy Russell, that these two conditions a variants. of one pathological process.
There are histological similarities between the post-exanthematous lesions and tho which are considered by many to be due to allergy. But similarity of appearance does n necessarily mean similarity of pathogenesis. The histopathological evidence is as yet tc slender for any final conclusion to be reached as to whether allergy does or does not pla a part in the pathogenesis of post-exanthematous encephalomyelitis.
I am indebted to Dr BIBLIOGRAPHY ADA, R. P., and KUBIK, C. S. (1952) Amer. J. Med., 12, 510. VAN BoGART, L. (1933) Rev. neurol., 59, 150. -(1949) Acta neurol. belg., 49, 811.
DISCUSSION ON EXPERIMENTAL ALLERGIC ENCEPHALITIS Dr. C. E. Lumsden (Sir Henry Head Research Fellow, The Royal Society)l: Brain tissue from many, and perhaps most, mammalian species contains some non-infective agent which, on parenteral injection, produces disease in the nervous system. The slow growth of our knowledge of this phenomenon over the past sixty years, from the era of study on the neuroparalytic accidents of anti-rabic treatment, to the modem era following the development of the Freund adjuvant technique to produce the lesions quickly and regularly, is a story now well known.
General Features of the Method
In r6sum6, this strictly neurological disease is produced regularly by a single, or a few, parenteral injections of sterile homologous or heterologous brain tissue emulsified in a viscous base of paraffin oil and lanolin fortified by heat-killed tubercle bacilli. In the case of monkeys in whom a cerebral lobectomy can be performed more readily than in the more lowly laboratory creatures, the animals' own brain tissue has been shown to be effective when injected intramuscularly with adjuvants. . Adjuvants alone, or adjuvants plus liver, lung, kidney, skeletal muscle, adrenal gland, testis, placenta and skin (Lumsden, 1949) have failed to produce encephalitis or even comparable disease in other organs. Thus, in a consecutive series of twelve experiments where adjuvants and whole 'Present Address: Maida Vale Hospital for Nervous Diseases, London, W.9.
brain tissue were given to guinea-pigs (as "positive control experiments" in connexion with other work on this problem) I have found the histological changes of the disease each time, with an incidence from 75% to 100% in each series; in all, in 238 out of 297 animals. On the other hand, in a series of 197 animals injected with adjuvants plus tissues other than brain or nerve, there were no histological signs of the disease in any animal. Transmissibility tests with brain tissue, serum, and cell exudates and suspensions have been negative (Kabat et al., 1948) .
Distribution in Species
This experimental disease has been most extensively studied in the monkey, guinea-pig and mouse, but it is readily produced also in the rabbit, dog, sheep, and goat (in last, own unpublished observations). The only mammalian species strikingly resistant so far found is the rat-an animal notoriously difficult to sensitize. But even with the rat, using over 150 animals, since an earlier negative report (1949), I have been able now to produce the typical lesions in two rats. The active substance in the brain has been shown by various authors to be present in the monkey, guinea-pig, mouse, rabbit, dog, sheep, goat, ox, human, and even in the chicken brain but it is apparently absent from frog and fish brain (Kabat et al., 1948) though not extensively tested in these. Though the incidence of the disease, and the number of visible lesions caused, may vary with the species, and can be modified to some extent with the dosage of the active constituents of the emulsion used, yet in my experience the disease is remarkably constant in its histological picture throughout all species, and remarkably characteristic.
The Role of the Adjuvants
Earlier work (Rivers and Schwentker, 1935; Ferraro and Jervis, 1940) showed beyond all doubt that brain tissue alone without adjuvants can produce the disease. The role of the adjuvants is purely potentiating and experiment has indicated that for this effect they must be given at the same site as the brain, though more work is called for on this. The adjuvants increase the result so that in monkeys, guinea-pigs and mice an almost 100% result can be predicted. It is this enhancing effect which is, of course, the most powerful argument in favour of an immunity or sensitization mechanism, since their use arose from their enhancing effects experimentally on simpler systems such as sensitization to horse serum, egg white and tuberculin, in immunization with diphtheria toxoid and Bact. typhosum, and they had already been found to raise the titres of complement-fixing antibodies tested in vitro with extracts of brain tissue on the sera of animals injected with brain. Of these adjuvants, the paraffin and the wool-fat base-a mixture of oxycholesterol and several cholesterols-certainly play an indirect role, partly mechanical in keeping the brain tissue longer in situ, and partly evocative of a pronounced local reticulo-endothelial response.
But these can be omitted without great loss of effect. Experimentally, the important adjuvant is the heat-killed tubercle bacilli-BCG is also effective-but in place of these other mycobacteria like M. butyricum, M. phlei, and Nocardia asteroides have been effective; and even non-acid, non-alcohol-fast variants of butyricum which can be produced by growing on glycerin-poor media (Freund, Lipton and Morrison, 1950) . In a collateral field of research a good deal of work is at present being done on the biologically active fractions of the bacillus in the production of the characteristic cell changes in the tuberculous follicle. In that field, lipids, fatty acids and polysaccharides have been mainly incriminated. However, in the adjuvant action in "allergic" encephalomyelitis the recent findings of Colover (1954) point to the agency of a somatic protein constituent of the bacillus rather than a lipid or wax. The Factor in the Injected Brain Tissue
The responsible factor in the injected brain tissue is highly resistant to physical treatments like heat, drying in vacuo, ultrasound, and to prolonged conservation. Thus it was still presentn one batch of emulsion after three years' storage. Prolonged autoclaving showed no alteration, and prior fixation of the brain tissue for some days in formalin before making the emulsion showed only some slight loss of potency, and perhaps not significant. Incidentally, all of this sort of work, one sees from reports, tends to be carried out on inadequate scale for reasons of financial economy, and discrepancies in results are probably most frequently due to this cause. Prolonged alcohol and acetone extraction, removing most of the soluble lipids, did not affect its potency (Lumsden, 1949) , indicating that the active agent was protein or protein-bound, rather than a soluble lipid. As for its distribution in the nervous system Kabat (Kabat et al., 1948) found it to be absent from young unmyelinated rabbit feetal brain but present in three-day rabbit cord and absent in twelveday rabbit cerebrum-in this respect apparently running parallel to myelinogenesis.
One puzzling feature of the evidence otherwise incriminating a myelin factor was the finding that adult peripheral nerve was apparently not encephalitogenic in some species M 11 Thus, in their original work, Kabat and his co-workers (1947) and Morgan (1947) , independently, had both obtained negative results in monkeys injected with monkey peripheral nerve.
However, in guinea-pigs injected with guinea-pig peripheral nerve I obtained the typical encephalomyelitis in 5 out of 12 animals tested (Lumsden, 1949) . This has stood for some time as an isolated finding but has now been confirmed this year by Waksman and Adams (1955) .
But now with the paper of Waksman and Adams a momentous advance has been made. Whereas earlier workers had reported negative findings on histological examination of the monkeys and guinea-pigs injected with homologous brain and peripheral nerves, Waksman and Adams have now discovered, in rabbits, that when rabbit sciatic nerve or spinal ganglia are injected intradermally, lesions develop only in the peripheral nerves, roots and ganglia; and furthermore, that these changes are associated with a marked increase of protein in the cerebrospinal fluid without pleocytosis-a "dissociation albuminocytologique" which, as the authors point out, exactly mimics the picture in the Guillain-Barre syndrome and Landry's paralysis. Thus, two new and exciting aspects of the problem are at present unfolding, namely (1) an extension of the problem, as it is related by inference to human disease, to embrace a group of diseases of the peripheral nervous system of hitherto unexplained atiology, and (2) an extension of the biochemical problem on the relationships, and differences, in the agents in peripheral and in central nervous tissue-for there are evidently different antigenic factors.
The chemical stability of the factor and the ready biological test for its presence in the form of the experimental disease afford good reason for the hope that it can be isolated and identified before long. This would now seem to be the master key to the problem since, as will be seen presently, immunological research in this field has got bogged down because of the lack of a reasonably pure antigen. Some progress has already been made since the earlier tests on crude sphingomyelin, cerebroside, lecithin and cephalin fractions which were tried at first. Olitsky and Tal (1951, 1952) have now tried a group of substances recently discovered by Folch and Lees (1951), and called by them "proteolipids". These are lipoproteins which are soluble in chloroform-methanol-water mixtures but, unlike previouslyknown lipoproteins, insoluble in water and therefore more lipid than protein-hence the special designation. Neither of the proteolipids so far isolated is pure, but together Proteolipids A and B, which contain only about 5 % of the total solids of the white matter, contain practically all the encephalitogenic activity present in the brain.
Analysis of the Inflammatory Reaction in the Brain
The experimental lesions in the brain are microscopically highly characteristic, consisting of a cellular increase in the walls of the veins and venules, with a variable and less constant degree of microglial proliferation within the surrounding parenchyma associated with damage to the myelinated fibres. All authors agree about this and all find in this the essential visual similarity between these experimental lesions and the post-infectious myelinoclases in man. But in my view, the nature and significance of the vascular changes particularly have not been fully appreciated, and it is with these I should like mainly to deal. My subsequent remarks are based on recent studies on the cytology of the process; and a detailed account of this, along with a discussion of the reason for the special involvement of the venular system, is under preparation for publication elsewhere.
In all species, the white matter is chiefly affected, the grey less so. Some cellular infiltration of lymphocytic type is not uncommon in the surface meninges but this has been overemphasized, and "encephalomyelitis" is still the best description. In the course of examining the brains of over 1,000 guinea-pigs in these experiments over the past eight years I have been struck with the frequency of those cases in which there are severe confluent lesions involving the whole of the white matter of the cerebrum and completely sparing the grey (Fig. 1 ). Fig. 2 illustrates the severity of the reaction in these confluent lesions of the white matter. There is a cellular reaction in the walls of the vessels, spilling over, as it were, into the parenchyma to merge with the glial reaction in a curious and characteristic manner. This is neither "perivascular cuffing", nor is it "granuloma formation" in the commonly used senses in histology, but a highly typical reaction. The severest reactions-and, in the mildest cases occasionally the only visible lesions-are located in the subependymal white matter throughout the whole ventricular system, and here the terminal veins are conspicuously concerned. Often, even in this "site of election" for lesions ( Fig. 3 ) the microglial reaction is minimal or absent, and the cellular reaction in the vein wall is sharply limited; Fig. 3 shows what is perhaps the most representative histological picture of the processthe curiously exuberant reaction within the vein wall.
rig. 6. FIG. 5.-Guinea-pig brain. High-power view of a venule (red cells and lumen indicated by arrow) showing the profuse proliferation of mesenchymal cells with poorly defined cell outlines (the "mesenchymal continuum" referred to in text).
FIG. 6.-Mesenchymal, or "mesothelial", cell outgrowth in tissue culture from a fragment of white matter of guinea-pig brain in a case of "allergic" encephalomyelitis. Differs quantitatively only from mesothelium grown from normal adult brain explants (see text).
The microglial reaction is thus not an essential element of the lesions, nor, likewise, is the evidence of damage to the parenchyma, revealed when it is present as an ill-defined sleeve of demyelination. But in my experience these do not remain selectively demyelinating in the way plaques of multiple sclerosis do, and they progress to ill-demarcated glial scars, usually with evidence of gross tissue destruction. The question of quantitative differences in various species will be discussed in a report elsewhere; but the subsequent comments are applicable to the material from the monkey, goat, and rat, as well as the guinea-pig, which has been personally studied.
In a typical case (Fig. 4 ) most of the vein walls show their cellular reaction though a few escape for no apparent structural reason even in the same region. This illustration (Fig. 4) shows how intense this reaction is, and that it is an integral part of the vessel wall, not an infiltrate of cells within the perivascular spaces such as is commonly seen in chronic microbic and virus encephalitis. The detail seen under high power (Fig. 5 ) in a typical instance shows the great increase in width of the wall with complete loss of distinction between the endothelium and the adventitial or reticular elements. Even cell outline is lost so that, as seen here, the pale vesicular nuclei appear free in a syncytiumn of cytoplasm, or continuum, incidentally recalling cogently Babes's and Mironesco's description originally (1908), of the "wide embryonic zone" of cells in the lesions of the post-paralvtic accidents of anti-rabic treatment. This cell response in the wall of the vessel is, in my experience, the usual visible expression of the process at work in the brain in this disease and it is this which has been variously described as a "perivascular infiltration" of "epithelioid-like histiocytes", "epithelioid mononuclears", "monocytes", "leucocytes", "lymphocytes", "granulomatous reaction", "plasma cell", "plasmacytic reticulum cell", and "reticuloendothelial", &c., and which, in a quantitative sense is certainly characteristic of the disease process. Furthermore this is often the only visible change in the mildest cases, or, as in an experiment specially carried out to investigate this question, in animals killed off in batches every few days before the usual period for the onset of symptoms.
The method of tissue culture gives a clearer understanding of the nature of these cells than histological study and now affords the interesting possibility of visually testing cells for sensitivity in a way which space does not permit to describe here but which was used by Rich and Lewis (1932) to test the sensitivity of macrophages from guinea-pigs sensitized to tuberculin. Vascular connective tissue cells from normal brain explants, and from tumours, which we have studied, are of three distinct types: First, an endothelial-like cell which characteristically grows in sheets and broad columns, with very frequent mitosis, and is occasionally seen to undergo transition to fibroblasts and macrophages. The second and third types are differentiated fibroblasts and macrophages which also undergo mitosis but seem to breed true at this stage. These observations are in accord with Maximov's classical observations on tissue culture. It. will be recalled that Maximov regarded the pluripotent endothelial-like cell as a primitive mesenchyme cell which he said persists as such in the mesodermal vascular fabric of the adult organism. In cultures of adult brain, where other mesodermal stroma is lacking, it is often easy to trace the migration of these mesenchymal cells from the adventitial aspect of the vessels, not from the endothelium. Now, in a series of carefully controlled experiments (to be reported elsewhere in detail) it has been found that fragments of white matter from the experimental "allergic" encephalomyelitis consistently show a much richer outgrowth of macrophages, fibroblasts and especially of the endothelial-like mesenchymal cells. In the case of this last cellular component, there is great mitotic activity. But, while the outgrowth of all of these types of cell is accelerated, their individual cytological characteristics are not abnormal. In cultures, these mesenchymal cells show a striking, and highly characteristic, cytoplasmic fusion (Fig. 6) which suggests an explanation for the curious syncytial-like feature of the cellular reaction in the vein wall in the histological material (Fig. 5 ). Thus, living cytological studies seem to indicate clearly that the essential reaction in "allergic" encephalomyelitis is a proliferation of the perivascular mesenchyme rather than of differentiated plasma cells or other of the more classical "inflammatory" types of cell (neutrophils, eosinophils, lymphocytes).
Whatever the origin of the plasma cell, in culture it has not been seen to revert into a "mesenchyme cell" nor have the latter been found to change into plasma cells.
The excessive growth of the mesenchymal element in cultures from "allergic" encephalitic material seems to indicate that this cell is in some way pre-stimulated in the process, and it is therefore at this level that we should look for evidence of the antigen-antibody reaction if such is involved in this disease. From recent studies on the pharmacological mechanisms underlying inflammatory reactions generally, evidence has been accumulating to indicate that these mesenchymal elements in vessel walls are the main factories of hyaluronidase.
It may therefore be that this or some other similar spreading factor, like a protease, may be the agent responsible for the parenchymal damage when it occurs, and that it is the excessive stimulation of this mesenchyme of the brain which results in the liberation of deleterious amounts of these secondary spreading substances, with resulting "myelinoclasis". Stating it another way, the whole process may be looked upon as an overloading of the bloodbrain-barrier and its eventual breakdown, with the liberation, secondarily, of myelinoclastic factors from the hyperplastic mesenchyme. Thus, the experimental "allergic" encephalitis may be of further use as a tool with which to explore problems of the blood-brain-barrier.
Immunological Considerations
Even prior to the adjuvant era there had accumulated a considerable dossier of facts on the specific antigenicity of brain and brain fractions in vitro (Witebsky and Steinfeld, 1928) .
In animals injected with brain and the adjuvants a complex pattern of antibody response has been found in the three investigations so far carried out (Lumsden et al., 1950; Thomas et al., 1950; Waksman and Adams, 1955) but no one has yet been able to demonstrate any clear parallel between the experimental disease and these soluble antibodies in vilro.
The difficulty lies, of course, mainly in the complex mixtures of potentially antigenic substances contained in the emulsion necessary to produce the disease. That the injection of homologous material also provokes the formation of non-soluble cell-fixed antibodies is also evident from the tuberculin-type sensitivity to homologous nervous tissue which develops and here a closer parallelism in time and degree with the disease is exhibited (Waksman and Adams, 1955) . But again this latter type of approach has so far afforded no clear insight into the pathogenesis of the process.
Efforts at immunization, desensitization, and prophylaxis by salicylates, antihistaminics and ACTH, which have all had some apparent partial success help to support the idea that hypersensitization may be involved in the genesis of the encephalitis but I do not think that any of the results have been clear-cut or technically satisfactory. CONCLUSION
In conclusion, we may reduce the problem to its simplest by saying that here we have a biochemical mechanism capable of producing severe disease of the nervous system central and peripheral, and that it is of a microscopically visible inflammatory type. It usually far exceeds the most severe infective processes in its structural manifestations and any cognate experimental lesions in other organs which have been produced with antisera, drug hypersensitization and so on. In this respect it can truthfully be said that the process opens up a field of structural pathology as revolutionary as the discovery of the bacteria.
If hypersensitization, or allergy, is in fact involved, then neuro-allergy becomes a scientific fact of the utmost respectability and no longer a somewhat disreputable hypothesis concocted to cloak ignorance. Furthermore, the experiment with the animal's own brain shows that auto-sensitization is a real possibility. It is in this field that some of us are beginning to feel that we must search for the causative mechanism, not only of the post-infectious myelinoclases, but of multiple sclerosis also. But at the moment we have no clues to the missing links in the chain of the causative processes. How can the experimental process be duplicated in human disease? Is some type of antigen, specific for myelinated nerve fibres, formed by conjugation of a haptenic proteolipid from the patient's own nervous system with the appropriate type of protein derived from a source exogenous to the brain? Experimentally, we have seen that the brain and adjuvant have had to be given at the same site. But we must remember that the original observations on adjuvant action were made with unaccompanied antigens injected into tuberculous animals, i.e. with an "adjuvant" depot already in the tissues elsewhere. Could this mechanism apply, not with the 100% efficiency of the experimental set-up, but sporadically in human disease? In this respect the association of tuberculosis and Schilder's disease which has been commented upon more than once by experienced neurologists, might be significant. Experimentally, too, the antigen has had to be given parenterally; but there remains untested the disturbing possibility that even oral intake might suffice in some individuals. Thus, quite apart from "auto-sensitization" and the question of the relationship of this mechanism to the human post-infectious encephalitis, perhaps the somewhat bizarre conditions of the experimental disease may be fulfilled in the case of human beings more literally than we have so far dared to imagine.
(1-V/V), it had been possible to obtain a residue which was less than 25 % by weight of the whole tubercle bacilli. After incorporation in an emulsion (0-5 mg./ml.) containing Falba, Bayol F and homologous brain suspension, this material was injected intramuscularly into guinea-pigs and it produced the clinical and histological features of experimental allergic encephalomyelitis in more than 50 % of them.
Analysis of this active residue showed that it had a high protein content, about 70 %, mycolic acid 9-8 %, and some polysaccharide. The mycolic acid had been identified after its recovery from the hydrolysed residue by its melting point and the lack of depression of the melting point when mixed with an authentic sample of mycolic acid. The protein, on hydrolysis, yielded mostly glutamic acid, alanine and some diaminopimelic acid. Various lipid, protein and polysaccharide extracts obtained from the starting material did not have activity. Samples of methyl mycolate and the lipopolysaccharide wax D (Asselineau, 1952) which had been supplied by Dr. E. Lederer of Paris, were also found to be inactive when used at the same strength as the active residues. It therefore seems possible that the active agent in the tubercle bacillus is an insoluble compound which is mainly formed from the above amino acids together with the long-chain fatty acid, mycolic acid.
Dr. William Gunn pointed out that severity was associated in a general way with the nature of the primary disease although for each specific fever the incidence and severity appeared unrelated to initial severity. Vaccination was a recognized notable exception to the general rule, and he was surprised to learn of a 50% mortality in the rubella series. The clinical manifestations of the lastnamed disease were extremely variable, as Australian experience in. connexion with congenital defects amply showed, and diagnosis in sporadic cases may only be possible by virus culture and complement-fixation techniques.
He favoured the specific virus hypothesis as to etiology because (a) virus has been recovered from the brain of fatal measles and vaccinia cases and is probably present at the outset in all cases; experience of human and simian poliomyelitis has shown that virus dies relatively early in nerve tissue on account of the rapid local production of neutralizing substances; (b) although onset is usually in the convalescent stage of the primary disease it may occur earlier, even before, and in the case of mumps at least, occasionally in the absence of subsequent clinical attack-in which case the diagnosis may be based upon the rising titre of blood complement fixing bodies; (c) spinal fluid changes, usually associated with milder forms, in the case of mumps include presence of the virus. Normal fluids are admittedly not uncommon in severe encephalitis, notably epidemic encephalitis and poliomyelitis, both recognized as virus diseases.
Treatment is unsatisfactory for reasons equally applicable to poliomyelitis and other neurotropic diseases, largely because the main damage is usually inflicted at the outset and specific antiserum is therefore too late to be of value. On the other hand, as cerebral cedema is a marked feature of severe cases, characterized by vomiting, stupor or extensive paralyses, intravenous administration of concentrated (three to four times) plasma is a rational, and may prove a life-saving, procedure; Dextran is potentially dangerous in concentrated solution while sodium sulphate and glucose in the usual strengths are excreted or metabolized too rapidly to exert a demonstrable therapeutic effect. Continuous infusion of 40 % glucose into the vena cava by catheter might prove effective as has been demonstrated in some forms of renal failure. The results of cortisone therapy so far recorded can be regarded as no more than suggestive; antibiotics and oxygen tent therapy have improved the prognosis significantly, making comparison of current fatality rates with those of earlier series largely invalid.
Dr. W. F. Twining McMath stated that during the period spring 1951 to spring 1953, 10 cases of measles meningo-encephalomyelitis came under his care at Neasden Hospital. Of these, 3 occurred in the pre-eruptive stage on the first, first and fourth days respectively of illness, and three, three and two days respectively before the appearance of the rash. The spinal fluid changes, pleocytosis and increased protein were present, the pre-eruptive cases showing no difference from the posteruptive cases.
The sole fatality occurred five days after admission to hospital, in a fulminating pre-eruptive case appearing two days before the rash. ACTH was given in this case for thirty-six hours immediately preceding death, and in another case which recovered, for eight days, without any apparent influence upon the course of the disease. In 4 of the 10 patients, coma lasted for two, five, fourteen, and fourteen days respectively. The coma and severe paralysis are bad prognostic signs, but no case is necessarily irreversible, and complete recovery may occur; the most likely sequeli being behaviour problems.
It was perhaps significant to remark that in view of the suggestion that this complication has an allergic basis, in no case was eosinophilia encountered.
Dr. L. J. M. Laurent said that the allergic theory of post-infectious demyelinating encephalomyelitis was now based on a good deal of experimental evidence. He thought that the clinical features, too, tended to support the allergic theory. The complication bore no relation to the severity of the original virus infection, it occurred commonly between the seventh and the twelfth day of the disease, at a time when antibodies were being formed and it tended to a spontaneous and complete recovery in a few days to two months, even in apparently hopeless cases. As regards the day of disease, it was important to bear in mind that the day of the rash was not the first day as the patient was often infectious for a few days before. The case mortality given in Dr. Miller's series seemed much too high. In ten years at one infectious diseases hospital there had been 17 cases of post-infectious encephalomyelitis: 11 cases after measles, 3 after chickenpox, 2 after rubella, 1 after mumps with only one death, after measles. Some of the recovered cases had been very mild, but there had been also 4 very severe ones. It is possible that the milder cases were not always recognized or recorded.
If he understood the allergic theory correctly, a reaction between an antigen derived from the virus and its antibody set free some toxic substance which diffused into the nervous tissue round the vessels and damaged the myelin. This toxic-allergic conception was not new in medicine, it had been for many years the explanation of rheumatic fever and glomerulo-nephritis after streptococcal infections. In one case there was damage to the collagen of connective tissue and in the other damage to the myelin of nervous tissue. There was an obvious parallel which it was not safe, however, to carry too far.
On the question of treatment, skilful and devoted nursing took first place, the repeated injections of hypertonic (50%/) glucose seemed to produce improvement in a few cases. He had not tried cortisone or ACTH and would be glad to know the experience of those who had. Convalescent measles serum had been advocated for some years for post-measles encephalitis. He had given it in one case of moderate severity who became worse and died six hours later. Similar instances of the patient's deterioration after convalescent serum had been reported in recent French medical literature.
Of the neurological complications of whooping cough, convulsions were the outstanding feature.
Some convulsions were obviously the result of anoxia following on apnceic attacks, lung collapse, or bronchopneumonia; they were short and if the anoxia could be corrected they did not recur.
Other convulsions were due to an intercurrent meningitis, tuberculous, pneumococcal or influenzal; a lumbar puncture settled the diagnosis and indicated the treatment. There was a third type of convulsions, however, which was peculiar to whooping cough and which had been called "whooping cough eclampsia". These convulsions occurred in the third or fourth week only and independently of all anoxia, the patient passed into status epilepticus and 95 % of the cases ended fatally in one to three days. The C.S.F. was under pressure but, in his experience, was-always normal. Post-mortem examination showed an ecdematous mauve-coloured brain, there was no vascular lesion, no demyelination and no evidence of perivascular cuffing. It had been termed a"toxic encephalopathy", but it was not clear which toxin was meant. The well-known toxin of Hcemophilus pertussis, isolated by Evans and Maitland, was not a cause of illness in whooping cough patients and their recovery was not associated with the production of antitoxin. There was need of more accurate research in the nervous complications of whooping cough. Dr. J. C. McEntee said that in thirty years' experience of the acute infectious diseases he had only once seen encephalomyelitis complicate scarlet fever and had never seen so-called benign aseptic meningitis in the early days of scarlet fever.
He also said that recently a colleague in another hospital had treated with cortisone two children who had measles encephalitis. Both children had died, an event which suggested that the treatment had an adverse effect. Death from measles encephalitis or encephalomyelitis was, in his experience, uncommon.
